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Property Rights and Agricultural Investment
• Individuals do not invest if the fruits of their investments are 
seized by others. (Demsetz, 1967; Alchian and Demsetz, 
1973)
• If better rights make it easier to use land as collateral, then 
constrains on funding investments can be diminished. (Feder
et al; 1988)
• Investment is encouraged if improved transfer rights make it 
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Land Tenure and Indian Reservations
• Lack of economic development on reservations
• Insecure property rights
• Tribal Trust land held in trust for tribes by federal government
• Managed by tribe and Bureau of Indian Affairs
• Insecure property rights may explain lack of development
• Can we observe this in the investment in capital-intensive agricultural 
development?
Irrigation on the Uintah Reservation
Table 1-2  2015 Irrigation Map
Summary of Results
• When controlling for land quality and geographic location:
• Private land is approximately 7 percentage point more irrigated than tribal 
land in 2015. 
• Of all the irrigated land, tribal land is 30 percentage point less likely to be 
sprinkle-irrigated today. 
• Today, private owners occupied 2 percentage point more high-value crops 
within 5 miles of 2015 Tribal Boundary. 
• Only regressing the “no ownership change land”:
• Private land is still around 6 percentage point more irrigated than tribal land 
in 2015. 
• Of all the irrigated land, tribal land is 20 percentage point less likely to be 
sprinkle-irrigated today. 
Outline




• Data description 
• Unit of observation construction 
• Methodology 
• 1905 sharp RD design












Started the process by which 
significant portions of the reservation 
were reallocated to private individuals








Four Different Land Ownerships:
• Tribal Land
• Private Land
• State Land 
• Federal LandRemaining Lands 








• Tribal land use is under approval of 
Bureau of Indian Affairs (BIA).
• Agricultural lease: up to 10 years.
• The land is not leased for agricultural 
purpose: up to 5 years. 
• The owner of the private land has the 
complete property rights and can freely 
sell or lease the land. 
Literature
• The link between insecure property rights and poverty on American 
Indian reservations has drawn significant attention in recent years. 
• Trust land constraints imposed by the federal government significantly 
reduced the value of agricultural output on reservation land. (Anderson and 
Lueck, 1992) 
• Better land rights lower foreclosure costs, and lead to expanded trading 
opportunities and the ability to exploited gains from trade, enhance 
investment incentives. (Besley, 1995)
• Reservations that adopt stronger governmental institutions were able to 
accelerate employment and income growth. (Cornell and Kalt, 2000) 
• Anderson and Parker (2008) show that a law that allow tribes to make 
credible commitments to outsiders on adherence to contract agreements 
increased economic growth
Predictions
• Irrigation Rate: Higher on private land
• Sprinkle-irrigated Rate: Higher on private land
• High-market-value crops Rate: Higher on private land
Data
• Dependent variables:
• Soil productivity: Soil productivity index grid (Schaetzl et al., 2012)
• Agricultural rate: CropScape-Cropland Data Layer (Year 2015)
• Irrigation rate: Water Related Land Use (Utah Division of Water Resources)
• Sprinkle-irrigated rate: Water Related Land Use (Utah Division of Water Resources)
• High-value cropland rate: Water Related Land Use (Utah Division of Water 
Resources)
• Running variable:
• Distance to each boundary: GIS calculation 
• Treatment variables: 
• 2015 Land ownership: State Geographic Information Database
• 1905 Land ownership: Uintah Indian Reservation Disposition map, 1905 
Unit of observations: Utah Public land survey system (PLSS) quarter, 
quarter sections of 40 acres
– PLSS quarterquarter section
– Soil productivity index layer
– Land ownership layer 
(Private or Tribal)
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A. Empirical framework of 1905 Allotment Border
!""#$%&'$1905, = .
1 /0 1/2$1905, ≥ 1/2$ = 0
0 /0 1/2$1905, < 1/2$ = 0
Linear (parametric) RD using all observations (Dell, 2010):
51905, = 6 + 89!""#$%&'$1905, + 8:(1/2$1905, − 1/2$) + 8> 1/2$1905, − 1/2$ × !""#$%&'$1905, + @,
Methodology 
• Sharp Regression Discontinuity Approach
Methodology
B. Empirical framework of 2015 Tribal Land Boundary
!"#$%ℎ2015+ = -
1 ". /"0$2015+ ≥ /"0$ = 0
0 ". /"0$2015+ < /"0$ = 0
The instrumental variable 3445$67#$1905 is defined as
3445$67#$1905+ = 3445$67#$ /"0$2015+ = 1 /"0$2015+ ≥ /"0$ ≡ -
1 ". /"0$2015+ ≥ /"0$ = 0
0 ". /"0$2015+ < /"0$ = 0
linear (Parametric) RD model (2SLS) using all observation: 
!"#$%ℎ2015+ = : + <3445$67#$1905+ + =>+?@ABCDEFG /"0$1905+ − /"0$ + I+Stage 1:
J2015+ = K + LE M!"#$%ℎ2015+ + =>+?@ABCDEFG /"0$1905+ − /"0$ + N+Stage 2:
Methodology
• Fuzzy Regression Discontinuity Approach
Balance Test

1905 Allotment Border Results (RD)





2015 Tribal Land Boundary Results (Fuzzy RD)









Blue line: No ownership change
1905 “no ownership change land” Sharp RD results

2015 “no ownership change land” Fuzzy RD results






• The original allocation provided land of similar quality across the border. 
• Tribal lands are around 7 percentage points less likely to be irrigated today.
• Conditional on land being irrigated, tribal lands have around 30 percentage points 
lower rates of capital-intensive sprinkle irrigation. 
• Tribal land is also less likely to grow high-value crops.
• These results hold with the “no ownership change land” RD as well. 
• These results suggest that difficulties in securing capital for irrigation 








• Balance check test variables:
• Temperature and Precipitation raster datasets:  WorldClim1.4: Current 
condition (~1960-1990). (resolution: 30 arc-second (~1km). )
• Temperature: Annual mean temperature, Max temperature of warmest month, Min 
temperature of coldest month
• Precipitation: Annual precipitation, Precipitation of Driest Month
• Elevation raster data: NASA Shuttle Radar Topographic Mission (SRTM) 90m 
Digital Elevation Dataset. (resolution: 3 arc-second (~90m)).
• Soil productivity: Soil productivity index grid (Schaetzl et al., 2012)
